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Example: Ancestors 

ParentOf (parent , Chi 1 d) Find all of Mary's ancestors 



with recursive 4^ 

Ancestor (a, d) as (select parent as a, child as d from Parentof 

uni on 

selec t Ancest ors, Parentof . chi Id as d 
from ( ghees top , Parento f 
where Ancestor. d = Parentof . parent) 
select a from Ancestor where d = 'Mary 1 ; 
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Example: Ancestors 

ParentOf (parent , chi 1 d) 

♦♦♦ Nonlinear (versus linear) 

^+)Query looks cleaner 
(Converges faster 
larder to implement 
SQL standard only requires linear 

7 
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Find all of Mary's ancestors 
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Mutual Recursion 

wi th Recu rsi ve ^ z 
— -Rl As (query-1), 
— R2 As (query-2),^ ^ 

m m m 

Rn As (query-n) 
<query involving Rl,...,Rn (and other tables)> 
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Example: Hubs & Authorities 

Link(src,dest) 

HubStart(node) AuthStart(node) 
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Example: Hubs & Authorities 

Li nk(s rc , dest) 

HubStart(node) Authstart(node) 
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with recursive 

Hub(node) as (select node from Hubstart 
' union 

select src as node from Li nk 
where dest in (select node from ( Auth 
group by six having count f'O >= ■ 
Auth(node) as (select node from Authstar t 

uni on 

select dest as node from Link L 
where src in (select node fro 
group by dest having count (*) >= 
select * from Hub; 
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with recursive 
Hub(node) as 



Auth(node) as 



OA 



><SLs 

4 



noae~Trom Authl 



(select node from Hubstart 
uni on 

select ^sx £^ as node from Link 
where Csrc not in 

and dest in (select node from Auth) 
group by src having count( v 0 >= 3), 
(select node from Authstart 
uni on 

select ^ jje^r as nodp from I ink I 

where &est not in (select node from Hubl ^* 
and src in (^select node from Hub) 



i 



group by dest having count (-0 >= 
select * from Hub; 
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Example: Recursion with Aggregation 

P(x) *r- 



with recursive 

R(x) as (select x from p ^ 
union 

select sum(x) from R) 
select * from R; 
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SQL With Recursive Statement 

~ 
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with Recursive 

as (query-1),^ 



£(\ChAs (query-2),^ 



Rn As (query-n) 
^uer^) involving Rl,... 



Extends expressiveness of SQL 

CsjBasic functionality: linear recursio n 

Extended functionality: nonlinea r recursion, mutual recurs ion 
Disallowed: recursive subquerie s (negative), aggregation 
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